SUMMARY
i.e. whether displaced birds released at night return to their burrow in the dark of the night or 1 1 4 during the daylight, has never been carried out. An early experiment, involving wedge-tailed illustrates this potential bias. Results showed that 25% of anosmic birds were able to home 1 1 7 within one week of release (Shallenberger, 1975) . This unusual finding for a nocturnal species 1 1 8 was interpreted as a demonstration that olfactory cues are not essential for homing. However, 1 1 9 the author also remarks that wedge-tailed shearwaters are not strictly nocturnal at the colony anosmic birds were in fact unable to home at night, some instead may have homed during the day by relying on a sense other than olfaction. The aim of our study is to investigate the nycthemeral distribution of homing behaviour of where these birds are active at the colony both during the day and the night. In particular, we wanted to understand if there is a difference in the nocturnal versus diurnal homing schedule same. We induced anosmia with zinc sulphate, a non-invasive chemical technique, to produce 1 2 9 a temporary impairment of the olfactory mucosa (Benvenuti et al., 1992 ; Benvenuti et al.,
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we released anosmic and control shearwaters at night to induce them to home to their burrows 1 3 2 in the dark. We predicted that if diurnal Cory's shearwaters don't need olfaction and rely on and anosmic birds should not show any difference in the nycthemeral distribution of homing.
3 5
However, if olfactory cues are essential for homing by night, only control birds will still be 1 3 6 able to home in the dark while anosmic birds will not. which cover the whole island (Granadeiro et al., 2006) , is the largest in the world and is and diurnal behaviour. Treatments and release procedures were carried out using the methods we marked it with a coloured sign on the chest with animal marking stick for short-term Nests were then monitored daily and the marks provided an easy way to check for the shift exterior. At the second day after a partner's shift, we captured, measured and ringed the incubating shearwaters and we made the treatment, assigning them to the anosmic (three 1 5 6 males and three females) or control group (four males and two females). This allowed us to 1 5 7 select for the experiment only birds highly motivated to return to the nest after displacement use a small sample size, but this same number of anosmic and control birds have proved 1 6 0 sufficient to reveal significant differences in previous studies (Bonadonna et al., 2001 ). Birds were sexed using beak measurements according to the specific formula for the Cory's 1 6 2 shearwater from this colony (Granadeiro, 1993) . were injected with 5 ml of solution into each nostril using a curved needle with a silicon saline solution. Treatments were done in the morning and, after treatment, birds were returned
to their nest to let them recover from the stress of manipulation, where they normally resumed Releases were performed during the second night after treatment, about 36 hours later. In 1 8 0 this way, subjects with a low motivation to return home were excluded since the birds had site obliged birds to fly to return to the nest, since it was not possible for them to home by way that the bird could exit spontaneously by walking out the bag. Birds were then left quietly 1 9 0 alone on the ground and free to take off. This procedure was possible thanks to the absence of 1 9 1 predators on the island. Not all the birds were released on the same night since not all the 1 9 2 partners' shifts occurred at the same time, but for each release an equal numbers of control and anosmic birds were used. Because of the absence of predators and because procellariiforms' eggs can be left cold for days without compromising them (Boersma and 1 9 5 Wheelwright, 1979; Chaurand and Weimerskirch, 1994) , eggs were left alone in the burrows.
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9 8
Checking nests close to dawn and dusk allowed us to distinguish whether birds homed during 1 9 9 the night dark or during daylight and at which time of the day. To avoid the additional stress 2 0 0 of a recapture, and the possibility that homed birds might abandon the nest afterwards, birds 2 0 1
were not weighed at their return to the nest. Ring numbers were verified by gently pulling the 2 0 2 bird leg, without removing the bird from either the nest or the egg.
0 3
To compare homing success, we performed a Wilcoxon-Mann-Whitney test for All treated birds were released during the second night after treatment, and none incubating its egg and apparently exhibiting normal behaviour indistinguishable from that of 2 1 6 unmanipulated birds. The mean mass of the anosmic birds was 938.3±47.6 g (N=6) and that 2 1 7 of the controls was 923.3±27.3 g (N=6; means ± S.E.). A t-test for independent samples 2 1 8
showed no difference in mass between the two groups (p>0.75).
1 9
As in previous studies, there was no difference between anosmic and control birds in the 2 2 0 number of days after release taken to home (Wilcoxon-Mann-Whitney for independent 2 2 1 samples, P=0.4). However, a difference emerges when considering the nycthemeral 2 2 2 distribution of homing. All control birds homed during the same night of release before dawn, 2 2 3 but none of the anosmic birds did so (G-test, P=0.027). In contrast, five out of six anosmic 2 2 4 birds homed during the first day after release, two in the morning and three in the afternoon. The last anosmic bird returned at the nest in the afternoon of the third day after release (Tab. 1). The difference in the homing performance by day or by night was significant: all controls 2 2 7 birds homed by night while all anosmic birds homed by day (Fisher's exact test, P=0.002). Our results suggest that diurnal petrel species may need an intact and functional sense of 2 3 2 smell to find their burrow when homing at night. Cory's shearwater is a nocturnal species that 2 3 3 return also by day to the colony on Selvagem Grande, where we performed the experiment.
3 4
Anosmic Cory's shearwaters were unable to home in the dark and waited for daylight to 2 3 5 return to their burrow: none of the anosmic birds, in fact, was back at the nest before the 2 3 6 rising of daylight. By contrast, all control birds returned to their burrows during the same 2 3 7 night of release, before dawn. Our results imply that also diurnal petrels use olfaction for homing when returning at night and that the use of olfactory cues to find the nest burrow is 2 3 9 not a strategy exclusive to nocturnal species. sectioning of their olfactory nerve (Shallenberger, 1975) , and further studies on this and other 2 5 3 species would be worthwhile. In our experiment, all treated birds, both control and anosmic, were apparently highly 2 5 5 motivated to home since all but one experimental bird returned to its burrows within the first 2 5 6 day of release. Only one bird homed later, after three days, but this is common in this kind of returning shearwater was still impaired in its smelling capabilities at the moment of homing, 2 6 0 because the olfactory epithelium needs longer to re-establish normal functioning at the 2 6 1 concentration of zinc sulphate used (Cancalon, 1982) , and this bird also homed during the 2 6 2 day. We also note that the diurnal activity of shearwaters at the colony is generally limited to 2 6 3 the afternoon, when birds start to arrive from foraging trips and the colony starts to become 
